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quhwlinyl, and r is an integer from 1 to 6, or R' and R" can together form a cycloalkyl 
[funoionality] group; m is an integer and n is an integer such that the sum of m plus n is 0, 1,2 
or 3; E/sE 1 , E 11 and E m individually represent hydrogen or a suitable non-hydrogen substituent 
selected from the group consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, 
substituted c^oalkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, alkylaryl, 
substituted alkytayl, arylalkyl and substituted arylalkyl; and Q is selected from: 




where Z' represents hydrogen or lower alkyl, acyl, alkoxycarbonyl\or aryloxycarbonyl; Z" is 
hydrogen or lower alkyl; and Z m is a non-hydrogen substituent selected from the group 
consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl ^substituted cycloalkyl, 
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, 
arylalkyl and substituted arylalkyl; the dotted line indicates a carbon-carboKsingle bond or a 
carbo n-carbon double bond, p is 0, 1 or 2; q is 0, 1, 2 or 3; and j is an integer from 0 to 3. 
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A compound of the formula: 
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where X" is nitrogen hnd X, X* are individually carbon bonded to a substituent species selected 
from the group consisting of hydrogen alkyl, substituted alkyl, alkenyl, substituted alkenyl, 
heterocyclyl, substituted \eterocyclyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, 
alkylaryl, substituted alkylkyl; arylalkyl, substituted arylalkyl, halo, -OR 1 , -NR'R", -CF 3 , -CN, - 
N0 2 , -C 2 R', -SR\ -N 3 , C(^0)NR : R :: , -NR ! C(=0)R", -C(-G)R ? , -C(=0)GR\ -OC(=0)R\ - 
0(CR , R ,, ) r C(=0)R*, -0(CR , Rr) I NR , R" -OCCR'R'OrNR"*:^^, -0(CR'R M ) I NR ,, S0 2 R\ - 
0C(O)NR'R", -NR f C(=0)0 RT, -S0 2 R\ -S0 2 NR'R", and -NR ! S0 2 R", where R 1 and R" are 
individually hydrogen, lower alkyl, cycloalkyl, heterocyclyl, or an aromatic group-containing 
species selected from the group consisting of phenyl, benzyl, pyridinyl, pyrimidinyl, pyrazinyl, 
pyridazinyl, indolyl and quinolinyl,\and r is an integer from 1 to 6, or R f and R" can together 
form a cycloalkyl [functionality] group; A is O, C=0 or a covalent bond; D is a suitable non- 
hydrogen substituent species selected from the group of substituent species for X, X 1 and X"; k is 
0, 1 or 2; Cx is selected from a group consisting of aryl, substituted aryl, heteroaryl, substituted 
heteroaryl, non-aromatic heterocyclyl, substituted non-aromatic heterocyclyl, non-aromatic 
heterocyclylalkyl and substituted non-aromatic heterocyclylalkyl; m is an integer and n is an 
integer such that the sum of m plus n is 0,\l, 2 or 3; E, E 1 , E 11 and E 111 individually represent 
hydrogen or a suitable non-hydrogen substituent selected from the group consisting of alkyl, 
substituted alkyl, halo-substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl, 
substituted heterocyclyl, aryl, substituted aryl,\alkylaryl, substituted alkylaryl, arylalkyl and 
substituted arylalkyl; and Q is selected from: 
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where Z' represents hydrogen or lower alkyl, acyl, alkoxycarbonyl, or aryloxycarbonyl; Z" is 
hydrogen or lower alkyl; and Z m is a non-hydrogen substitufent selected from the group 
consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, substituted cycloalkyl, 
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, alky laryk substituted alkylaryl, 
arylalkyl and substituted arylalkyl; the dotted line indicates a carbon-carhon single bond or a 
carbon-carbon double bond; p is 0, 1 or 2; q is 0, 1, 2 or 3; and j is an integer fh?m 0 to 3. 



sfTwice Amended) A pharmaceutical composition incorporating a compound of 
^XcfcCH (CEE 1 ) m — (aW)— Q 




where X and X 1 are indWidually carbon bonded to a substituent species selected from the group 
consisting of hydrogen \lkyl, substituted alkyl, alkenyl, substituted alkenyl, heterocyclyl, 
substituted heterocyclyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, alkylaryl, 
substituted alkylaryl; arylalkyk substituted arylalkyl, halo, -OR 1 , -NR'R", -CF 3 , -CN, -N0 2 , -C 2 R\ 
-SR\ -N„ C(=0)NR'R", -NR'C^O)R", -C(=0)R', -C(=0)OR\ -OC(=0)R\ -0(CR'R n ) r C(=0)R\ 
-0(CRR H ) r NR , R n -O(CR'R'0^\(=O)R\ -0(CR'R") I NR ,, S0 2 R\ -OC(=0)NR'R", -NR ! C(=0)0 
R", -S0 2 R\ -S0 2 NR'R", and -NR'SOjt", where R' and R" are individually hydrogen, lower alkyl, 
cycloalkyl, heterocyclyl, or an arorH^tic group-containing species selected from the group 
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consisting of phenyl, benzyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, indolyl and 
quinolinyl, and r is an integer from 1 to 6, or R' and R" can together form a cycloalkyl 
[functionality] group; m is an integer and n is an integer such that the sum of m plus n is 0, 1,2 
or 3; E, E 1 ^" and E UI individually represent hydrogen or a suitable non-hydrogen substituent 
selected from the group consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, 
substituted cycU^alkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, alkylaryl, 
substituted alkylara, arylalkyl and substituted arylalkyl; and Q is selected from: 




where Z' represents hydrogen or lower alkyl, acyl, alkoxycarbonyl, or aryloxycarbonyl; Z" is 
hydrogen or lower alkyl; and Z m is a non-hydrogen subsfiUient selected from the group 
consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, substituted cycloalkyl, 
heterocyclyl, substituted heterocyclyl, aryl ; substituted aryl. alkylaryl substituted alkylaryl, 
arylalkyl and substituted arylalkyl; the dotted line indicates a carboH-carbon single bond or a 
carbon-carbon double bond; p is 0, 1 or 2; q is 0, 1, 2 or 3; and j is an integer from 0 to 3, along 
with a pharmaceutical^ acceptable carrier. \ 
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41. VTwice Amended) A pharmaceutical composition incorporating a compound of the 
formula\ 



where X" is nitrogeriYand X and X* are individually carbon bonded to a substituent species 
selected from the groub consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted 
alkenyl, heterocyclyl, substituted heterocyclyl, cyc-loalkyl, substituted cyc-lcal-kyi, aryl, 
substituted aryl, alkylaryl,\substituted alkylaryl; arylalkyl, substituted arylalkyl, halo, -OR 1 , - 
NR'R", -CF 3 , -CN, -N0 2 , -C«\ -SR', -N 3 , C(=0)NR'R", -NR'C(=0)R", -C(=0)R\ -C(=0)OR\ - 
OC(=0)R\ -O(CR'R'0 r C(Np)R' 5 -0(CR'R ,, ) r NR , R n -0(CR'R M ) r NR ,, C(-0)R , ) 
0(CR , R") r NR"S0 2 R', -OC(=0)feR M , -NR'C(=0)0 R", -S0 2 R', -S0 2 NR f R ,f , and -NR'S0 2 R", 
where R' and R" are individually Iwdrogen, lower alkyl, cycloalkyl, heterocyclyl, or an aromatic 
group-containing species selected Vrom the group consisting of phenyl, benzyl, pyridinyl, 
pyrimidinyl, pyrazinyl, pyridazinyl, indolyl and quinolinyl, and r is an integer from 1 to 6, or R 1 
and R" can together form a cycloalkyl ^functionality] group; A is O, C=0 or a covalent bond; D 
is a suitable non-hydrogen substituent species selected from the group of substituent species for 
X, X' and X"; k is 0, 1 or 2; Cx is selected from a group consisting of aryl, substituted aryl, 
heteroaryl, substituted heteroaryl, non\romatic heterocyclyl, substituted non-aromatic 
heterocyclyl, non-aromatic heterocyclylalkylVid substituted non- aromatic hetero-cyclylalkyl; m 
is an integer and n is an integer such that the sum of m plus n is 0, 1, 2 or 3; E, E 1 , E 11 and E m 
individually represent hydrogen or a suitable nota-hydrogen substituent selected from the group 
consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, substituted cycloalkyl, 
heterocyclyl, substituted heterocyclyl, aryl, substiWted aryl, alkylaryl, substituted alkylaryl, 
arylalkyl and substituted arylalkyl; and Q is selected from: 

\ 
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where Z* represents hydrogen or lower alkyl, acyl, alkoxycarbonyl, or aryloxycarbonyl; Z" is 
hydrogen or lower alkyl; arid Z m is a non-hydrogen substituent selected from the group 
consisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, sub&tjtuted cycloalkyl, 
heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, alkylaryl, substihrted alkylaryl, 
arylalkyl and substituted arylalkyl; the dotted line indicates a carbon-carbon singk bond or a 
carbon-carbon double bond; p is 0, 1 or 2; q is 0, 1, 2 or 3; and j is an integer from 0 tb>^, and a 
pharmaceutically acceptable carrier. 



51. (Twice Amended) A method for treating a central nervous system disorder associated 
with dysfunction of ru^ptinic receptors, said method comprising administering an effective 
amount of a compound h^mg the formula: 



CH=CH - ^ JL-K-* 1 

■ k. J 



where X and X 1 are individually carbon bonded to a subsl iuent species selected from the group 
consisting of hydrogen, alkyl, substitutedxalkyl, alkenyl, substituted alkenyl, heterocyclyl, 
substituted heterocyclyl, cycloalkyl, substituted cycloalkyl., aryl, substituted aryl, alkylaryl, 
substituted alkylaryl; arylalkyl, substituted arylalW halo, -OR 1 , -NR'R", -CF 3 , -CN, -N0 2 , -C 2 R', 
-SR\ -N 3 , C(=0)NR'R M , -NR*C(=0)R\ -C(=0)R\ ^C(=0)OR\ -OC(=0)R\ -0(CRTOA=0)R', 
-0(CR , R") l NR , R" -0(CR , R ,, ) r NR M C(=0)R', -0(CR'R^)>^ ,, S0 2 R\ -OC(=0)NR'R", -NR'C(=0)0 
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R", >§0 2 R\ -S0 2 NR , R n , and -NR'S0 2 R M , where R 1 and R" are individually hydrogen, lower alkyl, 
cycloaUM, heterocyclyl, or an aromatic group-containing species selected from the group 
consistingNof phenyl, benzyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, indolyl and 
quinolinyl, ahd r is an integer from 1 to 6, or R 1 and R" can together form a cycloalkyl 
[functionality] gfcaup; m is an integer and n is an integer such that the sum of m plus n is 0, 1,2 
or 3; E, E 1 , E" ancTE^ 1 individually represent hydrogen or a suitable non-hydrogen substituent 
selected from the grou^sconsisting of alkyl, substituted alkyl, halo-substituted alkyl, cycloalkyl, 
substituted cycloalkyl, heterocyclyl, substituted heterocyclyl, aryl, substituted aryl, alkylaryl, 
substituted alkylaryl, arylalk^and substituted arylalkyl; and Q is selected from: 




where Z' is hydrogen, lower alkyl, acyl, alkoxycarbonyl, or aryloxycarbonyl; Z" is hydrogen or 
lower alkyl; and Z Mt is a non-hydrogen substituent selected from the group consisting of aikyi, 
substituted alkyl, halo-substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocycM, 
substituted heterocyclyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, arylalkyl an<k 
substituted arylalkyl; the dotted line indicates a carbon-carbon single bond or a carbon-carbon \ 
doub le bond; p i s 0, 1 or 2; q i s 0, 1, 2 or 3; and j is an integer from 0 to 3. 

66. (Twice Amended) \ A method for treating a central nervous system disorder associated 
with dysfunction of nicotinic receptors, said method comprising of the administration of an 
effective amount of a compounOyhaving the formula: 

< iM 
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where X" is nitrogen, \ and X* are individually carbon bonded to a substituent species selected 
from the group consistmg of hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, 
heterocyclyl, substituted heterocyclyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, 
alkylaryl, substituted alkylarW; arylalkyl, substituted arylalkyl, halo, -OR\ -NR'R", -CF 3 , -CN, - 
NO,, -C 7 R\ -SR\ -N„ C(=Q)NR'R M , -NR'CH^R", -C(=0)R\ -C(=0)OR\ -OC(=0)R\ - 
OCCRT^A^O)^. -0(CR'R ,, ^NR , R M -OtCR'R'Or^'CH^R', -0(CRTr) T NR"S0 2 R', - 
OC(=0)NR , R", -NR'C(=0)0 R'-XsOtR', -SOjNR'R", and -NR'SC^R", where R' and R" are 
individually hydrogen, lower alkyl\cycloalkyl, heterocyclyl, or an aromatic group-containing 
species selected from the group consisting of phenyl, benzyl, pyridinyl, pyrimidinyl, pyrazinyl, 
pyridazinyl, indolyl and quinolinyl, and, r is an integer from 1 to 6, or R' and R" can together 
form a cycloalkyl [functionality] group; A is O, C=0 or a covalent bond; D is a suitable non- 
hydrogen substituent species selected fromihe group of substvuent species for X, X 1 and X"; k is 
0, 1 or 2; Cx is selected from a group consisting of aryl, subs itv ted aryl, heteroaryl, substituted 
heteroaryl, non-aromatic heterocyclyl, substituted non-aromadc heterocyclyl, non-aromatic 
heterocyclylalkyl and substituted non-aromatic\hetero-cyclylalkyl; m is an integer and n is an 
integer such that the sum of m plus n is 0, 1, 2\or 3; E, E 1 , E" and E UI individually represent 
hydrogen or a suitable non-hydrogen substituent \elected from the group consisting of alkyl, 
substituted alkyl, halo-substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyclyl, 
substituted heterocyclyl, aryl, substituted aryl, alkylaryl, substituted alkylaryl, arylalkyl and 
substituted arylalkyl; and Q is selected from: 
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